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The superconducting cable is composed of 
many superconducting strands to increase the 
current capacity. Therefore, the cable is 
constituted from many parallel circuits, and if the 
inductance matrix of the strands are not symmetry 
perfectly, the currents of the strands are not same 
and this phenomena is called the current 
imbalance. If the coupling factor of the strands 
circuit is high, the degree of the current imbalance 
is high. Since current imbalance reduces the 
stability of the magnet, this has been discussed 
and studied for a long time. The current imbalance 
will be severe in high frequency, and this must be 
avoided in the nuclear fusion studies and the 
commercial uses. The author proposed the new 
method to avoid the current imbalance by use of 
the resistance of the current lead 1. This method is 
stable and valid when the applied frequency is 
low, however, the calculation showed that this 
method is not so effective in the commercial 
frequency of 50 to 60 Hz for medium size 
magnets. Here, I proposed a new method to 
prevent the current imbalance which is not affected 
by the frequency. The connection of the iron core 







Fig. 1 Iron core and strand connection 
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The figure of the iron core is tubular 
column. Each iron core pass through two strands, 
in which the direction of the currents are opposite. 
The numbers indicate the strands. The number of 
the iron core is same as the number of the strands, 
and the first column can balance the currents of 
two strands by the magnetic coupling. The volt-
second of the iron core to balance the current is 
given by 
(1) 
where ()L is the difference of each two strands 
inductances, <1>12 is the volt-second of the iron 
core, and I2 is the current of the strand, and <1>12 
is given by 
(2) 
where Jl is the permeability of the iron core, r is 
the radius of the iron core and M is the current 
difference of two strands. The integration should 
take over the cross section of the iron core. 
As the iron core will be set in low 
temperature, the characteristics of the iron core in 
low temperature must be studied. Generally 
speaking, the resistance of the iron core material is 
metallic, therefore, the residual magnetic induction 
is high and coercive force is high. These 
situations indicate the iron core will be save and 
the hysteresis loss are increased in low 
temperature. 
The estimation of the inductance variation of the 
superconducting magnet shows that the size of all 
iron cores is quite small for the size of the magnet. 
This method will be used with the current lead 
resistance method to obtain the stability of the 
circuit. 
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